We describe a simple electrostatic focusing method which efficiently damps transverse motion of a high intensity (both high current and high particle energy) electron beam. The principle is to create an electrostatic central force anharmonic potential field which phase mix damps transverse beam motion into increased beam emittance.
Introduction
Accelerators that produce high current and high particle energy electron beams are often plagued with difficulties in guiding the beams, and more importantly, in The difficulty in beam transport after the wire zone arises from two sources. The first is caused by the very rapid expansion of the beam after the wire zone. Throughout the wire zone the beam is strongly pinched. As the beam exits the wire, it rapidly expands and within 16 cm hits the wall, unless it is caught by the strong Bz field of a focusing magnet. The practical difficulty here is that the magnet must have a focal length which is no longer than 16 cm. If the focal length is too long, the magnet no longer acts as a simple lens. Although the beam can be caught before it hits the wall, it then re-pinches and re-expands.
The second difficulty with the beam transport is that the Bz field of any focusing solenoid must be uniform over the radius of the beam pipe. If it is not, then particles at different radii do not have the same focal lengths. Further transport is then complicated because it is not possible to focus the bulk of the beam without over or under focusing the remainder.
The 6" lens magnet, the first magnet after the wire zone, was found to have a field strength that varied significantly across the radius.
It was therefore replaced with a 16" (inside diameter) solenoid which has a longer focal length, but is more uniform across the radius. With this change, we can tune for 6 kA into the propagation cell -an increase of 50%. We can now predict computationally the beam current transport given the experimental tune. A comparison of the computed versus the experimentally obtained beam transport is seen in Fig. 3 . These computations show that the remaining current loss is due to the longer focal length of the 16" magnet.
Efforts are now underway to design a new magnet with a shorter focal length. 
